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treating the sampTe with a protease and a keto-amine oxidase.^nd 
measuring the reaction prod.. ... ^ 

Also claimed are:- (1) a keto-amine oxidase, catalysing the oxidn. 
of CI of a sugar moiety of a glycated protein, with consequent 
hydro lytic disruption of an amine bond to release a sugar ozone and 
hydrogen peroxide from an aminoacid; (2) proda of the oxidas using a 
model substrate, e.g. BADF as inducer and/or screen; and (3) a kit for 
the determn. method comprising a protease and keto-amine oxidase. 

Pref. the keto-amine oxidase is obtd. from the bacterial 
klebsiella or Corynebacter ium sp. . the fungal genero Fusarium or 
Acremonium or the yeast genes Debangomyces. esp. D. vanrijiae var. 
vanrijiae. The protease is proteinase K, pionase E. ananain, 
thermolysin. subtil isin or bovine pancreatic protease. The protease 
treatment is performed in the presence of a detergent, prf. SDS, *'Bij 
35". or "Turean 20". The reaction prod, is hydrogen peroxide, 
measured using the Trinder reaction. 

USE/ADVANTAGE - Glycated proteins, e.g. f ructosamines, can be 
accurately determined in blood serum using this assay method. 
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•5t^iS2<^$iJ^ 

[f«*rS6l ^ffi-l4SJ;i5SDS. "Brij 3 5" Sfc 

fi 'tween 2 0" -C-fc5t**Jl5 (^^Stefe 

/V^ Y—7,X'h^ If *5 1 2 iD^tSfe, 
[0001] 

g^^j^^y 3 v'/Mb:?>v<^ ^(glycated protein : 



2) #|^2p5 _ 1 9 2 1 9 3 

2 

[0002] 

(rm^\^^ -5 ^ x^^i^ ^ y => ^ 

^ ^1x5. (Roth, M , (1983) , CI i a Chem. . 29, 1991 ^#^C0 

t ^fo 0 ^ SfcT^ K y teS(Hodge, J. E , (1955) , Adv. C 
arbohydr. Chem. . 10, 169-205^#fiSc7):: t) 5r§:ltT^ h 

•ftcDEl 1 (::|^(-r5o V V it-^\-iMW^mX\ t 

[ 0 0 0 3 1 #< (73j^-S4^«i»i, ^co^mo'^mi^^^ 

gpic t ■oxm.%(Dmm^xxmmi-^vxmmx'h^. 
^^]i!^m\at-;^m!}tm'^m^£m^X'mi:^u t<D 

[0004] r <75Ppmi, ^l::£<5< 1t*ffiSrISI+-r 
50 <75*ir*^^tc, ^(7)Sir5}^ic^!*bX^*c:#S6<rcfc 
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'm&tjm-t^tK mm\%%-f. ^;45jg- 

[0005] ilfp\Z.^-f-i> 5 W/U 1 0 

tCioTetiE^tvSo y/i-i? ^-l^5>«^iIfilffl^•e2~ 
[0006] mffi. Jfiltft:7/U:J' h 5 W-</v=SraiJ 

V'^tvTV ''JiCV ■'^ >--'<^M^{unglycated protein) t^hi^ 
mr?>W^^^O Diabetes. (1980), 29. 1044-1047^# 

[0 0 0 7] Ii:^^tin-r5/7'i:::^yl-ih'?^i. T/W 
y'l4^4=TT-^'y >3 Mt^S(glycating sugar 

s)i:ov'j7^-i?^-/wSi:$t-fti-5, m^^^^mm 

:x<75l^/</V'.Sr 2 8 0nnitCjo»-t5®7tS:i\ 30 
[0008] 1 5 iocr>gteD(o:;^l<5^hT5:>^cc) 

V ='i^Mt^l^»<i'W^^Tf^i^^i-£Q'«^l/"^ H 40 

C 1 , 9 5°C)-C^!a@1-5 t^ffil^^'y ^i^MtU v'V 
SSaCi^y -Ir-i/a v^SttfcD i^>-?^)(75An7K:J^:*^ 
er^. N-(2-:7t^-^'/^;^^/'^)-L-•; 
[^Di/:/] ;^lq#?>;^^5o ms^yJ^t 2 5 4i6i. 

rj2 8 Onni(?>PB#UV^tai^fflV^5HPLC-C-7't3v'V 
SrS'JSi-'S a Clia Chein. Clin. Biochem. , (1981), 19. 81- 

87 t ) c msm(o^>^m^y v = i^Mt v -j^ 
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[0 0 0 9] ^/V-i? h-if^Ivco^IRK^^^Klt^li. ilK 
^L-<<i*frc-0*nSI»:iJ:o-r5-t Kcf^v'7<7^/W-2 

5, HPLC5)i»75m. rO^I*^^2 8 0nniT-c05>^ 

/l^i:<7>5K^^^> ::fiO®^l-i "9 4 4 Snrad*^ 
7tSSrWi--5^^(*5iM#'bn5)(FEBS Lett., (1976), 71, 

356-360^#fl8<ori:)o :L<Diym'imm<n^^m\'^x 
[0010] ftfi±15<^>*ifeO#< {CfttooTfflV 

?.J;5>^c7feofcSlJ•&f^^ T/i'^])mm^(r)y/i-i^ h-y- 
^@s^^f?s(pH 1 0. 3 5)-^^sLmm'4<Dmu^w 

5 5 Onm-C'SiJ^-So ::<7?*&filfiLW ^-tDlSi A/fC^^l6 
«]5)c^/55^^n(^ 1 05^«1tcSJ^:-r5. ^rv ^ 5»^ffioT 
*3i!), m^;tlc:#^'^<:ifiL?SiS5ti£ttS: 1 O^i 1 5 

(rmmstw^^^x^'o. ^msf^^^^ 

[0011] ^mo:>n^\t. m^'t-M^mm'ry^. 
t \,xMmy^^i' V • \y^jv^m^^iTi^X'-h 

[00 12] 

JietrS. (^(O-irhr? V3f-dr->ir— fe3ScO!|^}i. 
•Cfc5.) 

[0013] -^T- hT5 >':^^->i5'*— i^y ^ 
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dfi/-^—- tf/O^x-'^y • y<i^]) -yT^^^'^>- 

y v'T'J^Gtebaryoroyces vanrijiae \-ar. vanrijiae)*^ 
nain). IK-^I^VX Xr^->y v-XJiJiU^^flSii&^ci 
^^^ffiglS^Js AtWjlCfiSDS. •;/i/(Brig) 3 

!J (Trinder) feic i o {Ctf 5 C <!: ^. 

[00141 h\z.imm-i. Ptr-i-'f <^^^*w^^y 3 
[00151 ^tzjimm-i.. m$m^^i^ v =■ -y^t^ ^ 

Xhi>. 

[00161 *?g^(±r-^ Y^)m(r>^ VTz. i^it^mi^ 

td, 4 b < »±J£ < ffl V ^ hi^lX V ^ ^) M; >-^'-& (Ann. C 
lin. Biochem. . (1969), 6, 24-27Sr#fi?cO^ t ) IdioTSiJ 

^X'i. xi-tzni-ioxm^mwi^mmx^Bic^mit^ 

[0 0 17] a^L^^S^^f^ttt7?ilKli^5)•m5i$^^ 

mmx'^'M-i-^m±mt:Mmu j^i^^mmm^^^m 
[0 0 181 zff^ijmi^mts:mi^^^h^^^im^i- 
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[0 0 19] Lfc*5oT:iix^C0SiJ15g'^);tJc, 
20 fc^h^^^m-i. ^tDi^m.<D-^}:VX. ^VT 

5 >5*sifi; i.xmmx^^^i^fz.^'^m^^mr^ 

TV^■o^*r-C'fo-5c -S*gtr*Ui, J:'9:'v^/<e7/Wi> 
[0 0 2 0] ±jd!coj;9ic, ^/u^- ^i^5>1^(;><5^^T 

L^i^b y i^>t±2oco^$WT 5 ya$:^■L.-CV^5C0 
30 -C\ ^yu^J' h->/uyi^>-Jii®^Jil4't75^— 
Ttt'^yu^' Y-^K>tm'&~<^^i^^^^X^^o. 

i\Km&\cfm\^. ^^J!^^^^lob;^l^^^<^v^^7 

HiaUfcCKeil ib. Acta. Chem. Scand , (1985) , B39, 191-19 

3)., z.ffy^f/y^--^yTi>'it-^^. ^vr?.>'i-m 

1 0 0 2 1 1 y^^i^ h 'yA^^< y l^^cryr 5 ^WfO^A X 

UXV^5^tXfo-5„ iO;^/i'#=S-v'yuSm7/Vi5' f 

^•f©ii--5:ii:»cJ;oX^ YT ^>1^<mm^M-M,\^ 
^lx(*^X-fo57/i'i? hi^5 V'f'Xiier^ 

50 L7'£('^l|2(;ytx/l'S^€r^fUfc Z.<Dm2(D=ey'jV' 
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-C'foS BAD F hWBi<D:)3mX'm^Lf!lQAicheeli6Xl/ 
Hogeraann, Chem. Ber. , (1960), 93, 238)„ CICO^/I'S® 

[0022] r iXb<^^^ >':t^i^^^—^iim 

10 0 2-3] ;$:^?fl</>^ FT 5 >';^v'^— fef^co*f 

[0 0 2 4] y'^<Vyt^^-^:^ ■ >''^>Vi^T:3^^m'<'y 

V i^T^ii—m/i^^^^y^ :^^m<pxtmx^ 

y V^fcfiB AD F/.Cif<?)-^ hT 5 V^/Hb^Sr^ 
H5o r i75^!^{i^Jx.tf 5 - 9 « p H$aaX' 15-40 
ti— 13:1-2 2~2 8'C*5J:U^pH6. 0~8. OT-fe^o 30 

[0 0 2 5] fosv^fi. :icoj;5^j^<7>^*i2m 

[00 2 6] m^©**UUttgliL-C. ^^g^^y 

3->/Wb^>-''-^^'S^-l-^>^D7'r— i^«?'J : 7°Dx 
ifK. 7°d:>— ifE. T■:^:^^'v. if— ^y-> 

S). "BrijSS" "Tween2 0" /^t'iO^SfStt 50 
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m&^i' \^zfi^^y%tzit.=' y ^'^''<^T y ^j'-f*. mm, 

[0 0 2 7] :i<^:fe-j£(c:±oT7/u^' h-y-5:>4'<^#ffil 

s-yyHbT 5 yg|®^b(^>1fm»is r(75»^lc J; ?,ii®Hb 
TK^cCHb^f^af^^X-feSo -iOj; 9 ic4fifeL/di^ 

lciibfcfe*J^-SSSI«5*Jxfi4-T 5 y 73.:h>^v*5j: 
XJ5N-3i^/l^N-( 2- 1 Kd :ar">- 3-;^/L'*::;^c tVV-)- 
in-h>'L--ri^>'(TOOS))^W^-yr5C<^"efe5o r 

aii®Hb7K^:45fflV ^^ix5<. 
[0028] r<?5SfPfi^'0lt^^1'«-^Srtifc 

X. m^^ntcmm^i^v =• i^Mt^ i^^<i'm<^M^ 

[0029] 2-o(Dpm^tci:^^m^ti^h^j: 
5. |^^&t)i5^y='->^Wb<5'W-?^'K*fd47yU;^ h-tJ" 

Pt±. ^^AS^'t-^Urcl^^^^'yav^/HbT? 
y ^^r^b-t-5)*^P^ CO^ ^ T 5 V;;}-^ v-^^— if . e> 

>"t±*?^Jfcii>'4-7'5 y 73i-^y>-) ^-^it^^ 
/.c#tt<^lt^^t^D;t5o :i<o1^l®S^*i o~6 

0°a J;'9^t*L<Ji3 0~5 0°C(75t&^T\ 5 — 9. 
5. J;t)$f*b<tt6~8(75pH-Cig§0?W#Frg, ii^fi 

2~2 05^BT-rx=jf-=L-<— ^-r5^t/is-e€^5o mtM 

[0030] 7p?§Wf^LV ^7 i^yi- f+f- 5 >1^7S^rffi 
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10 0 3 11 i^AT(7)»f£(5'Jt-J:o-C*5I^Ai<t "P^saic 
[003 21 

y-^]) '^M. ' 3j-=Sf->>^3iK7 A( I M 1 3 5 3 4 5 6) Sr^ 
l^^ZJji-tf^'^A^h^£?)i^M 10 0rol^^i"5 5 0 0n) 

y-feta— /Kl Og/l)s Na2HP04- 2H20(1 4g 10 

/I). KC 1 (0. 5g/l). Mg 504(0. 5&/1). 
CaC 1,(0. 0 2g/'l)*3<J:lJ«7/U^ hiy/i^^<V>{2 
g/1)] r r<O^77^=>l«»^*gR?^»Ji3 0'C 

-C4era-Y>'=3r3:'<— hLfr. :1CDOTb1c7>S. 3 500 
rpm 1 5 ^BlP>il'L>^iC J: oT W^itt* L-Jt. CI CD 

aasro. iM y>gsaierS(pH8. o)T-st#u mt 
2 0 ml ^^^V^^•i^ 1 5 ^^^T^^^ts-r-s :: i: 

mo^35 0 Orpra-C'3 05>riffif'iL-5JBt1-5:i^:t-<t 

5:0. IM y>«S»m$(pH8. 0)3 1 (2[He^tC*f 
L-C4°CX-2 Ofl^B^SFf bfco 
[0 0 3 31 ^Ofg^(OfittSr^^i^KBADF% 

2 00iui mmmmo 

4 0nl W^'P'^^'^f^^'y^^^ 1- 4 Smg/inl) 30 
60/il :7 3iy— /l'(5. Smg/ml) 
6 0/il 4-T5;/7:Il•:^yv(2Ing/ml) 
4 2 0//1 O. IM y ^^«»M(pH7. 9)0 
[0 0 3 41 ^aMi^^l^^^^yV'^^T'CX'^ 

K \ 2 0A/l<OBADF(3i!ig/'inl)Srr(O^3.'<S/ 
im^s 3 7''C-Cl:5>RgiCl MraolOOBADFtD^fk 
(rmW^'^'^ ^ 7" 5. V'^t-jJs^iX^— ir^d^ 3 0 U/ 1 T- 

[0 0 3 5] %mm2 

YV-fV V-:*cS^tfi 5 Oml Sr-^^-fS 2 5 Om\m&y 
7y^^\crt' W^-'>Aa(IMI 35343 7)(Dit* 

«±3 O'CT-2 4B#F.3-1' :^^=.-<- > Lfc. W-COJ# 
«0 1 5ml ^J^S f y y h v-:>;a:«ife 1.51 5r-a W 

^tcMS^^/l'^-^at-CBADF^ 3 5 Omg/l 50 
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^^Dxfc, 100 Orpmtlij^U It^^Srii 

1 1 /^'D^^miL.tz^ li^tora. tas^ 2 8 

[0036] 96 B#PB^m, D ::^<D47 Ornn-CCOP^ 

2-1 57fe^gC¥{4lCitU ^il^f^rt^ 
^7 0 0 0rpml55>^W^'i>5^Cj:«3l|J^Ufcc % 
hixtdim-^^-yy^o. IM y >@^SariS(pH8. 0) 
T-gEt^LTtm. I^^M 2 5 OmlfcS^LfCo 2 5 

* 7 0 0 Orpn)2 O^^a^O^-iLv^^gBcio-Cl^LfCc 
-tcO±t^*^^-hlB7>y >^^mM(5 1 X 2)fC^t 
LXSffbfcc ^^?i]llclcSEUfc1^^^fflV^S^i: 
icio-t. c:(^?i^!f^siou/i<7>J^h7'?i^;*-=Jrv' 

[0 0 3 7] ^g^iJ3 
ft^^^T'n;^ 5 Oml^Wi-S 2 5 Omlt^77 

;;?.3i;iT-';t7 y - /^^^y v^T^^^^^vy i^T 

3i(NCYC 2 3 8 6)(Di««;6^P>#fdiafla«:g®Ufc:« 
;L(;5t^7v^='^lsSB*^=^^:7'D;^ i. 5 1<^A 

XBADF 0. 5g/l &:l^75^g^'!^ffi■7'f^K5'- 
^ilL-TJPXLfCc dCDlftifi^l OOOrpm-C-iiSf U J« 

«^L.-c 1 1 y-^^'kWc^l-tu :L<o?m(^. 

?gj$^2 8^«tl^U pH%6. Ot^^MLfCo 
[0038] 2 4H$rHm ^'L^5»CJ;oX««:lt5^ 
U 5 0nM y>®g^fiS(pH7. 5)-C*<r^lBja$r?^ 

m^\^-> h5r#^^ 2 5 OmllCJfe-S i 
[0039] ^^IJ "■^^'^i-yr^ -yi^ (Magnaf loc) L T 

3 i''(o. i%)^z.(D^mmcm7L. mu-ry^D^^M 
%maicf£i>^o^^mvt^^t\zX'ox. '(Dm^cD 

./^J^Sr 6 5 %t^lC±{f 5 r t IC i ■oXW^^WlirtT 
V\ -ecoeeS^lEmUfCo ::(7>tW?r2 0iiM tT'^^v^ 
>'S(tM(pH5. 5) 50raUcffl^U ^(TD^aSSrT 
5 3>^Vh y7°W'->:7'3 O'^ev'a.— yU-C, 0. InM E 
DTA. 0. InM PMS FfcctO^O. 2iiAl -<>^XT5v> 

0 0 Orpm-C 2 05^B^a'L>^^Srt-5- 1 icX^XitWi: 
l^*L./tc ^cD±ffic0 6mliS:. fcP>;i^U.i!?>2 OnM t°'< 
^v?>-(pH5. 5)^SMX¥»ft;bX*3V^fc7T/W 
'>TMono S HR5/5;*7^i^i^^U #<^iEm^ 

-\i4r^mi-^m^^^M!i^^^t\cx^x. 0. 8U/ml 
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